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PBSFACS 


This  di«»ertaUon  U  diyid^d  Into  six  •hapWw.    Th«  first 
chaptsr  is  th*  introduction  which  includes  r«a«ons  for  undertaking 
this  rwssareh.    Th«  socond  chapter  lists  the  syntheses  and  sources 
of  interiMdiates  used  in  this  invesUgaUon.    The  third  chapter  gires 
the  syntheses  and  physical  characteristics  of  a  number  of  3»'*»5- 
triaethoxybenaaaides.    The  syntheses  and  physical  characteristics  of 
a  nuaber  of  3,^^,5-triMetho3«ybenBylanines  and  their  hydrochlorides  are 
described  in  the  fourth  chapter.    The  fifth  chapter  sets  forth  the 
syntheses  and  physical  characteristics  of  a  group  of  2-^3*^*5-' 
triaethoxyphenyl)  ethyl  piperasino  hydrochlorides.    The  sixth  chapter 
suaaarites  this  investigation. 

All  yields  are  based  on  the  reactant  present  in  the  least 
stoichioaetric  quantity.  ■ 

All  tw^ratures  refer  to  the  centigrade  scale;  its  symbol 
is  onitted.   Melting  points  are  corrected  and  were  deterained  with 
a  theraoaeter  calibrated  against  a  Bureau  of  Standards  corrected 
thermometer. 

References  are  listed  in  the  aanner  used  by  journals  of  the 
American  Chemical  Society.    Abbreviations  of  Journal  naaes  are  those 
used  by  Chemical  Abstracts. 
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.  CHAPTER  I 
i  IMTRODUCTIOH 

Modern  aan's  llf«  It  iwt  only  far  morti  eontfortabl*  than  that 
of  his  aneastara* ;  It  ia  longer  and  haalthiar  aa  wall.  A  large  part 
of  thia  aahiavwaant  baa  baan  sada  poaaibla  Ta^  tbarapauUoalljr  aoUva 
qrnthatle  ehaaieals. 

Currently,  theae  druga  are  uaad  in  alooat  every  field  of 
■edioine  vith  rarying  degrees  of  aueoeaa.    Thare  ia  aartainly  no 
evidence  that  we  have  coma  eloae  to  exhauating  the  nuabar  of  potential 
drags  that  have  not  been  elinieally  evaluated.    Hany  have  not  been 
evaluated  for  the  aiisqxLa  reaaon  that  ihaj  have  never  been  aynthaaiaed. 

The  basic  aim  of  this  inveatigation  vaa  to  ayntheaiae  a  number 
of  eogq[)ounda  yibXoh  wotild  have  a  reasonable  chance  of  exhibiting  aooa 
type  of  desirable  pharmaoologioal  action.    (It  ahould  be  realised, 
however,  that  one  cannot  predict  the  pharmacologieal  action  of  a 
compound  containing  any  functional  group  unlaaa  one  vary  olosely 
follows  the  structural  pattern  of  a  pfaysiologleaUy  active  acnfiguraUon. ) 

An  examination  of  the  struoturea  of  the  druga  in  current  use 
reveala  that  a  great  number  of  them  contain  nitrogen.    Thia  ia  usually 
preaent  aa  an  amino  or  an  amido  function.    The  following  are  a  few 
examplea  of  druga  of  theae  typeat 

(a)    )HDiethylcart>aiqrl-N*'-Bethylpiperasine  (Hetrasan)  ia  uaeful 
against  the  larvae  of  certain  filarial  nematodes  and  was  firat 


synthesized  by  Kushner,  et  al.^ 

/  \ll 

(b)    lHV-Chlorobenayl)-N«-n»thylpiperazine  (Di-ParsiLine)  was 
first  prepared  by  Haalin,  et  al.  ,^  and  is  a  useful  antihistaainic  drug. 


(e)    Piperazine  citrate  (Antepar),  prepared  by  Pollard  and 
Prigot,^  is  a  useful  vemifuge  salt. 


/       \  CH,  COH— CH 

3  HH    S    HH   •    2  1         1  I 

O  H   CO  H 


\       /  CO«H   CO^H  COJl 


(d)    IsonicoUnic  acid  hydraside  (Isoniazid)  was  found  by 
Chorine^  to  have  tubercxxlostatio  action. 


(e)    l-QyclohBxylamina-2-propyl  benaoate  hydrochloride 
(Hexylcaine  hydrochloride)  was  found  by  Kuna  and  Seeler^  to  be  a  local 
axwsthetie* 


® 

-NHg-CHj-C 


Wh«r«M  th*  miabu*  of  drugs  oontaining  ths  3,4-,>H;riaethojQrph«nyl 
group  la  not  am  larg*  m  thoss  eontainlng  nltrogon,  much  vork  it  boing 
doM  ia  prtparing  eo^pounda  containing  this  funotional  group.  In 

partiealar,  Sehisaans  and  Englahard,  at  tha  Organic  and  PhyaiologioaX 
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Chaudstiy  InsUtuta  at  the  UniTaraitjr  of  Oottangan  *'*    ara  yeiy 
aetiva  in  this  araa, 

A  faw  axaaplaa  of  tha  3,4,5-triMathoiyphanyl  eoapounds  that 
ara  phjrsiologically  aetiva  ara  tha  following: 

(*)    2-(3»^»5^riaath03Qrphan3rl)«thyl  anina  (naacalina)^ 


Thia  drug  eauaaa  unuaual  payehia  affaata  and  viaual  hallucinations  as 
daseribad  hgr  Hooh.'   (Ifaaoalina  occurs  In  tha  duaqiling  cactus  found 
in  tha  Bio  Qranda  Vallay  and  was  ohawad  bgr  tha  Anariean  Indian  tribes 
in  that  area  for  religious  purposes. ) 

(b)   >-(N,lH)iath3rlaBdno) propyl  3,^^,5HrlnathoxybanBoat•. 
HjCO-/  ,  0 


This  compound  was  praparad  bgr  Millar  and  Weinberg.      It  esdiibita  » 
iranquilising  effect. 

<•}  lKMN*,lI*--OieU«rlaaiao)batdrl>-3»^»5-triMthojQrbensaaide 
was  synthesised  by  Sastry  and  Lasslo    as  a  potential  sedative. 


It 


Th«  posilbillty  that  tht  3,if,5-trlB»thcaQ7*»Moyl}  3»^f5- 
trinathoxyberuyl}  and  2-<3t^t5-triJ««tho3grph»njrl)«thyl  darivatirts 
of  IHrabstitatad  piparaslnaa  and  othar  aaino  eoaqpounda  night  axhlldt 
some  daalrabla  pharnaeologlal  aetlvity  was  the  baais  for  undartakLnf 
this  ixtvaatlgation. 

This  dissertation  dascribaa  tha  aoda  of  preparation  and  plqrsioal 
properties  of  the  three  series  of  eoapounds  shown  below,  as  well  aa 
proof  of  their  stroatures  i^rs  neeessaxy. 


All  of  these  ooopounds  are  new.    They  will  be  suboitted  to 
Parke,  Davis  and  Compaiqr  for  pharmaoologioal  teating.    iRaports  fron 
theae  teating  programs  will  be  utilised  in  planning  further  synthetie 
studies. 


CHAPTER  n 


INTEHMEDIATES 
A.  Genral 


Hot  oai^  of  th*  IntorsMdiata  eontpounds  n««d»d  in  this 
Investigation  vn  aTsdlabl*  froa  eoBBuroial  sourees.  Thirteen 
»-*ubetituted  piperasinee  vere  ^theaiaed*    FlTt  were  obtained  fros 
QOBonereial  sources »  as  vere  eyolohexjrlasine  and  R,lH!iBMthylhydrasine* 
The  subetituents  on  the  S-alkyl  piperaaines  were  CH^-,  HOCHgCHg-  and 
J-CHj-C^Hiji-CHg-.    The  substituents  on  the  phenyl  groups  of  the  Ihphenyl 
piperaiines  were  ft-,  ?-CH^-,  3-CHy-,  WJH^-,  2-C1-,  VKJl-,  2-Caj-3-Cl~, 
2-CILj-J-a-,  J-Ol-tHiH^,  ^2  V*  ^^^»  ^-CgH^O-  and 

2.5-CI2-W 

Ihrn  piperasines  were  prepared  aeoording  to  the  simplified 
equation  below  t 

^IvV  Z-CHg-CHjj 

\  /  Z-CHj^-CHj^ 

z  «  Br  or  OH  '  V  ,../-.,•  y '  ' 

3i^»5-Trii»ethoxybem!oyl  chloride  (I);  3,4,:^riMetho3tybenayl 
chloride  (n)i  and  2-(3»J'*,5-triiiiethojyphen3rl)ethyl  chloride  (III)  were 
prepared  as  shown  in  the  sinplified  equations  below,  «4ier*> 


6 


— \ 

At  =  HjCO-^  V. 
HjCCH  ^ 


f       sxu  f 

-0- 


Ar-C-OH   ^  Ar-O-Cl 


II           lAAlH.  SOCl, 
j^r.-(yOH   Ar-CHgOH   ^  Ar-Cyi 


0 

OH"t  H,0  II 
.   Ar-CHg-CM   ^—  Ar-CH^O-OH 

 ^  Ar-CHg-CHgOH   ^  Ar-CH^-CHgCl 


zn 


B.  Plprazinas 


Thi  following  plp^raeines  were  jfumished  by  Carbide  and  Carbon 
Chemicals  Company,  a  division  of  Union  Carbide  Corporation: 
RLperazine 
IHfethylpiperaiine 
N-Phenylpiperazine 
IH  2-^^ydroxyethyl )  piper aaine 


Th«  Chnio  Puro  Kanuf  aeturing  Corporailcm  auppXltd  ttw 
lf-(2|5^chloropy»n3rl)plp«ra»ii», 

TUm  Bmtaol  Produots  Ccrnqpany  furniahad  tha  lK3T»thylban«yl)- 
plparacina. 

The  nathod  of  Pollard,  at  al..^*^^  was  uaad  to  prapax*  tha 
folloNingt 

!H  2-Chlorophanyl )  piparaaina 

N-(  3-Chlorophanyl  )piparAaina 

^VChloropha^jrD^parasina 

IK  2-Tolyl  )piparaalna 

»-( J^Polyl )  piparaaina 

»-(VTo3orl)plp«raaina 

IH  2-Ethylphanyl )  piparatina 
Thla  oonalata  of  haating  tha  axylaaliw  hydroehlorida  vlth  dlathanolaaina 
l^ydroohlorida  for  aight  houra  at  2^  to  produca  tha  dihydroohlorlda 
of  tha  N-axyl  piparaaina.    Thia  dihydroohlorlda  la  reaotad  vlth 
eonoantratad  aodlua  hydroxlda  to  llbarata  tha  tr—  H-^l  plparaslna 
vhleh  la  than  purified  tgr  dlatlllatlon  at  redueed  praaaura. 

Tha  method  of  Prolog,  et  al. ,^^»^^  aa  aodlflad  by  Pareell^^ 
vaa  uaad  to  aynthaalze  tha  following: 

H!(2-Mathyl-3-«hloro)phan3rllplp«ra«lne 

H-C  ( 2-*iath7l— 5-chloro )  phenyllplperaslne 

»-[( Z-Chloro-^-aathyDphei^ll  plparaslna 

!f-C  ( >-Chloror-Viaethyl)phanyl]plpera»in«,,^ 

»-(?-Mathoxyphenyl)plpera«lna  /. 

N**(  2rBthoxyphaii7l )  plperaxlna 


This  eonaiats  of  h««tlng  th*  tr—  azylaoin*  vith  bjjrK^-^'^ao*^^)'^"* 

hydrolHromld*  in  ehlorebwiMiw  and  triethylanina  at  raflux  tanparatura 

for  aight  houw.    Tha  ehlorobanxana  is  than  raaovad  by  ataaa  distillation 

and  tha  rasidua  nautralizad  vith  eoneantratad  aodiua  hydroxid**  Tha 

fraa  andna  is  purifiad  by  disUllation  at  raduoad  praaaura. 

In  tha  praparation  of  tha  N-ajryl  piparasinas,  tha  method  of 

Pollard,  at  al.  iras  used  whanerer  poasible  beeauaa  all  tha 

starting  materials  required  by  this  method  are  ocuameroially  availabla. 

Aiffo,  this  method  re<{ttirea  leaa  time  and  attention  than  Paxi»ell*8^^ 

method  nhiah  neeessltatea  the  preparation  of  T^yr"(2^romoethyl)  amine 

hydrobromide.    The  adrantages  of  Paroell'a  method^^  over  the  method 

of  Pollaisl,  at  al..^^»^^  vera  higher  yielda,  leaa  ole«ra«e  of  ether 

linkagea,  and  better  solubilities.    In  some  instanses  Paraell»s  method^^ 

yields  homogeneous  reaetion  mixturea*  whereas  the  method  of  Pollard, 

et  al.  doea  not.    The  (chloro-nethyl)  aniline  hydroohloridw  ajre 

12  13 

not  soluble  enough  to  use  the  method  of  Pollard,  et  al. ,    »     in  the 
preparation  of  their  phenyl  piperasine  darLvativea. 


i 


C.    Trtmethoxyphereyl  Compounds 


The  3,^,5-trinothojybenaoic  acid  was  aupplied  by  Kay-FW.es 
Chemloals  Ineorporated. 

The  3,'i»,5-trimetho3yben2oyl  ehloride  was  prepared  by  reacting 
thioqyl  ehloride  vith  a  solution  of  3,4,5-trimetho3iybensoie  aeid  in 


f 


ohlorofora.    Th«  reaetion  mixtur*  was  mfXuaakl,  undtr  vat«r  aspirator 
▼aeuum,  for  one-half  hour  and  than  stlrrad  undar  a  wy  alight  yaeuum 
(about  500  nm.  Hg)  for  four  hours.    Tha  axoass  thionyl  chlorida  and 
tha  ehlorofora  vara  than  rwnovad  by  heating  on  a  staaa  bath  under 
water  aspirator  vaouunu    The  product  was  poured  into  a  beaker  aikl 
allowed  to  oryatallize, 

The  3,li-,5-trijaethoaybenayl  aloohol  was  synthesiied  by  reaeting 
3,J^,5-triffleth03{yben«oio  acid  with  lithiua  aluninua  hydride  in  a  dioxanar- 
ether  loadiuffl  and  aUrring  the  aixittre  for  twelve  hours.    This  reaotion 
Mixture  was  subjected  to  a  basic  Jiydrolysis  and  stirred  twelve  hours 
before  filtering.    The  product  was  obtained  by  vacuun  distillation  of 
the  dioxaiHT-ether-water  aolution. 

The  3,^,5-triaethoxybenByl  chloride  was  prepared  by  adding 
thionyl  chloride  to  a  soluUon  of  3,4,5-triaethoiybenayl  alcohol  in 
ether  while  it  was  cooled  in  a  dry  ice  bath.    The  diy  ice  bath  was 
then  reiBOved  and  the  reaotion  mixture  was  allowed  to  warm  to  roo« 
temperature  while  the  reaoUon  flask  was  kept  under  water  aapirator 
yaeuun.    It  was  allowed  to  remain  under  these  conditions  for  eighteen 
hours.    The  residue  was  recrystalliaed  from  ether  and  thia  product 
reciystalliaed  fwm  hexane. 

The  preparation  of  3,4,5-trli»th03iyben«yl  «yanide  involved  v 

some  difficulty.    Ilumerous  attempta  were  made  to  utilise  the  method 

8  . 
reported  by  Sehiemsns  and  Englehard.     This  method  consists  ftf 

refluxing  3,i>,5-trimethoxybensyl  chloride  (0.014  mole),  potassiw 

cyanide  (0.100  mole),  ethanol  (50  ml.),  anl  water  (12.5  klL*)  for  - 

three  houra.    The  alcohol  ia  then  removed  by  distillation  at  16  mm.  Hg 

■ '  ■  >  .1.     "1;  ■ ' 


■\    ■  u 

.     ■  '  *  ■ 

and  th«  »sidu«  •xtraotwl  tvloe  vlth  30  ol.  portions  of  •thtr.  On 
•rappration  of  tolTmi,  Sohiemnz  and  Englehard  obtalnMi  a  end* 
yiald  of  2.89  g.  {99i  of  tha  theoraUcal  yield  of  3,4,5Hriiaath03«3r- 
benijrl  ejrenide)  idiieh  they  raexystallised  fron  ligroin. 

The  author,  howTer,  was  never  able  to  obtain  eiystalisation 
of  the  erude  produet  on  the  sTaporation  of  the  solvent.    The  best 
yield  he  obtained  of  the  crude  product  was         in  spite  of  earefuUy 
following  the  directions  of  Sehienenx  and  Englehard  as  well  as 
tiying  minor  modifications.    In  all  attempts,  there  was  extensive 
deconQx>8ition  on  heating  as  indicated  bg^  rapid  dailcening  of  the 
solution,  loss  of  starting  material,  and  poor  yields  of  product.  ■ 

It  is  believed  that  these  difficulties  are  the  result  of  the 
highly  polar  character  of  the  solvents  used,  as  well  as  the  fact  that 
both  water  and  ethanol  can  react  with  the  3,4,5-triaetho3tybenayl 
chloride.    Under  these  oonditions,  one  would  •xpmot  a  large  amount  of 
Sjjl  reaction  (because  of  the  stabiUty  of  the  3,^,5-triinetho3!ybenayl 
carbonium  ion)  which  would  lower  the  yield  of  product. 

Therefore,  an  attempt  was  made  to  prepare  3,iv,5-trinethoiQr- 
benzyl  cyenide  under  Sjj2  condiUons  hy  refluxing  the  3,if,5-triia»tho3Qr- 
benayl  chloride  (0.5  mole)  with  sodium  cyanide  (1.0  mole)  in  acetone 
(3  liters)  for  one  week.    The  reaction  mixture  was  reduced  in  volume 
to  500  ml,  by  e  rotary  evaporator  and  the  nitrile  hydrolyaed  by 
reflttxing  it  overnight  in  sodium  hydroxide  (0.625  mole),  mtthanol 
(225  ml.)  and  water  (525  ml. ).    The  methanol  and  the  rest  of  the 
acetone  were  then  removed  on  a  rotary  evaporator.    The  aqueous  solution 
was  acidified  with  concentrated  hydrochloric  acid  to  a  pH  of  about  one. 

.■"  **■*!,■ 


n 


Wcmn  tlM         of  Vom  9oat«iMr  wurt  soratshAd,  th«  product,  3»^(5~ 
trin»th03C3r»i8*tie  asld,  pr»eipltAt«d.    It  «m  roezystalllsod  hy  dissolYlng 
it  in  chloroform  and  r«pr«cipit«ting  it  with  p«nt«n«.    Th«  orcrall 
yield  for  the  tvor^top  synthosc*  was  75St.    Thic  is  far  superior  to 
the  bsst  yisld  of  the  tw-stop  synthosss  undsr  the  Sj^l  conditions 
which  was  2856,    Ths  2-<3t^»5-triasthoj3rphsn3rl)sthanol  was  synthssiasd 
from  3,4,5-triastho^hsnylacstic  acid  by  tha  procedure  described 
preriottsly  for  the  prepsraUon  of  ^,i^,5-tri^Bethoxybensyl  alcohol. 

The  2-(3,4,5-triMsthojsypheja5rl)ethyl  chloride  was  made  from 
the  2-(3,^fr,5-trimethoxyphenyl)ethanol  bgr  diluUng  the  chloride  with 
pyridine  and  placing  the  solution  in  a  flask  cooled  by  an  ioe  bath. 
To  this,  thioi^l  chloride  was  slowly  added  while  the  solution  was 
being  stirred.    Tho  ioe  bath  was  then  removed  and  stirring  eontinned 
for  four  hours.    The  mixture  was  extracted  with  ether  and  the  ether 
extracts  washed  with  water.    The  pure  product  was  obtained  by  yaouum 
distillation  of  ths  ether  solution,  .  ^  -  : 

.  .  ■  -         ;  ■       -  .  ■  ■  i 

D.    Miscellaneous  Compounds 

-  .V 

The  (QTclohssgrl  aains  used  was  supplied  by  the  Monsanto  Chemieal 
Company.    Ths  N,IHlimsthylhydrazine  was  obtained  from  the  Olin  Mathieson 
Chemieal  Corporation. 


CHAPTER   III  , 
3,4,  >^PRIMSTHOXyBEmMIDES 
iL  QentraX 


A  group  of  tlghtMn  anldfts  vm  prtpuvd  l^r  r«Mtlng  3>^»5- 
tria«tho3(yb«n»oyl  ehloritte  nith  wiout  umiMa  (»-»ttb8tltut«d  pip»rajsin«s 
in  all  but  on»  ou*). 


aath»r  than  to  disouss  in  d«tail  %h»  synthftsis  of  aaoh  oonpoiind, 
two  g«»f«l  ptwowteros  vill  bo  glTotu    Tho  tint  mthod  was  uaod  to 
proparo  tho  first  twolve  oompounds  and  tho  sooond  nothod  was  usod  for 
tho  last  six  ooqpounds.    Tho  basie  difforonoo  botwooQ  tho  tvo  mothods 
is  that  bonzono  was  usod  as  tho  roaetion  nodivni  in  tho  hra%  nothod 
whorsas  ohlorofora  was  usod  in  tho  soeond  swthod.    Tho  sooond  nothod 
is  tho  proforrod  ono  sinoo  it  inrolvos  a  noro  rapid  roaetion  as  woU 
as  bottor  solvation  of  prodtiet  and  by-psroduet.    All  tho  ecnspounds 
oould  havo  bo«i  raado  by  this  proooduro,  ■• 

Tho  author  will,  thoroforo,  stato  whioh  gonoral  lasthod  was 
usod  to  proparo  oaoh  individual  eonpound  and  will  disouss  any 
nodifioations  of  thot  BMthod.    Tho  noloeular  foroola,  molooular  woight, 
aolting  point,  por  oont  yiold  and  analytical  datft  of  oaoh  e<Mqpound  aro 
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tabulated  in  Table  I  on  page  23.    The  solubility  data  are  reoorded 
in  TaJxLe  II  on  page  27.    The  infrared  spectra  of  all  the  3»^»5- 
trisnthoxybenaoyl  compounds  vere  recorded  on  a  Perkin-Blaer  Infraeord 
Spectrophotometer,  Model  137B»  using  sodium  chloride  cells  and  prisms 
and  are  in  the  possession  of  Dr.  H,  H.  Sisler  of  the  University  of 
llorida.   Analyses  of  these  speetra  eonflm  th«  structures  of  the 
eoB^xwuids,  ? .  ;  .  ■ 

The  infrared  speetra  of  these  3,4,5-trimetho3Qrben«aBjide8  show 
oaxtonyl  absorption  in  the  range  16<»(HL610  em.    .    This  oorresponds 
to  the  lower  frequency  limit  r^rted  in  the  literature  {I68O-I630  cm."^) 
and  actually  extends  the  limit  slightly.    The  appearance  of  the  carbonyl 
band  at  these  low  frequencies  can  be  explained  l)y  considering  tht 
amount  of  double  band  character  present  in  the  carbonyl  groups  of 
these  amides  relative  to  other  aoddes  which  do  not  have  3»^>5~ 
trimethoxyphenyl  groups  conjugated  with  the  carbonyl  function* 

The  fact  that  the  absorption  is  at  a  lower  frequency  than  the 
earboqyl  absorption  of  other  amides  must  be  beeause  of  the  large 
electron  donating  effect  of  the  3,^,^rlmetlMW5rph«ayl  gftasp  t«  the 
carbonyl  function.    This  would  enhance  the  contribution  of  the  polar 
cannonieal  form  of  the  molecule  and  wotild,  therefore »  reduce  the 
amount  of  double  bond  character  present  in  the  carbonyl  group.  This 
would  account  for  the  absorption  of  ths  carbonyl  grovq>  at  lower  than 
normal  frequencies.  '  '  .  ' 

1  ■     .  1  " 

;      V  .   i'  ,  ■  ■ 


B.    Method  X 


3,i^,5^rlaetho2ybenzoyl  ehlorld«  (0,04   mole),  N-8ub«titut«d 
piptrasim  (0.04  mole),  and  b«nz«iM»  (100  ml.)  art  plaead  in  a  Itwakar* 
•tirrad  briaflgr  and  allowad  to  atand  for  two  houra.    Tha  raaotion 
olxturt  la  than  vaahad  aueoaaaivaly  with  two  40  ml.  portlona  of  i$ 
aodlua  hydroxida  aolutlon  and  ona  40  nl.  portion  of  watar.  Tha 
banaana  ia  raaovad  on  a  rotary  ari^rator.    Tha  raaldua  la  diaaolvad 
in  50  nl.  of  athanol  and  eoolad  in  a  dry  lea  bath.    Whan  tha  walla 
of  the  container  are  aoratehad,  cryatallisation  oocura.    Tha  liquids 
are  now  removed  by  flltraUon  and  tha  solid  produat  raaxystalliaad  from 
an  ether-vthanol  solution.  , 

•      "  '     ■  - .■  -■  .     ■      -  ? 

Method  2 

i        ,     ■     .  ■    .      ■    ■  ■ 

.    ;  :\-:':-  :,  \     .  ■ 

3,4,5-Trlmath03Qrbanzoyl  chloride  (0.04  mole),  N-aubatitutad 
piperaalna  (0.04  laole)*  and  ehlorofora  (100  ml,)  are  placed  in  a 
beaker,  stirred  briefly,  and  haatad  gently  on  a  ataam  bath  for  one 
hour.    Enough  ehlox^form  la  added  to  dilute  tha  aolutlon  to  100  ml. 
The  aolutlon  ia  than  waahad  auecaaalTaly  with  two  40  ml.  portlona  of 
5^  aodium  hydroxide  aolutlon  and  one  40  ml.  portion  of  water.  Tha 
ehloroform  is  remoTed  on  a  rotary  evaporator.    The  residue  ia  disaolved 
in  50  ml.  of  ethanol  and  eoolad  in  a  dry  ice  bath.    >/hen  the  walla 


of  th«  oontAlnsr  u«  seratehsd,  cz78tallisa1d.on  oceur*.    Th«  liquids 
•r*  now  r«gu>T«d  bgr  filtration  and  th«  solids  product  rserystallissd 
tnm.  a  jfyji  aqusous  sthanol  solution* 


"p^,    Individttal  Procedursa 


R-MsthylHiiM  3.4.  ^rimethoxybenzoyppipsraglns 


(b)   Modifieations  On  vraporation  of  ths  ehlonform,  th« 

residus  was  dissolred  in  25  al,  of  sthanol  and  200  of  sthsr.  Ths 
prodttot  was  rsezystallissd  from  a  10^  sthanolie  sthsr  solution. 

IH(2HBydroxysthylHgM3.4^.5-triasthoxybsnsoyl)piP8raains 


VO-N    S  If-CHgCHjOH 
UjCO-'  ^   ^ 

(a)  Msthod  2 

(b)  Modifieation  —  —  On  srraporatlon  of  ths  ohloroform,  ths 
liquid  rssidus  was  allowsd  to  stand  undsr  a  laysr  of  sthsr  for  two 
hoiurs.    A  few  crystals  fomsd  and  when  they  wars  seratohsd  against 


th«  wiOls  ot  thm  eontaiMr  for  flfW«n  ■iauUs  th»  •ntlr*  realdu* 
■oUdifiad.    ^S4i  solids  wsrs  dissolTsd  in  a  ohlorofdrn-^thor  mixturo. 
On  cooling  I  two  layers  fomsd  and  \ib»n  the  lower  one  was  seratohed 
against  the  side  of  the  container  it  solidified.    This  aaterial  vas 
then  pulTerised  and  washed  with  ether. 

!HPhenyl-N*~('^.^.5-^riBethoxyben«oyl)piperagine 


(a)  Method  1 

(b)  Modifications  3,4,5-Triaeth03iyben«oyl  chloride  (0,04 

aole),  Ihphenyl  piperasine  (0.08  aole),  and  bensene  (50  al.)  wer« 
placed  in  a  beaker  and  allowed  to  stand  oTemight.    The  oixtiure  was 
filtered  and  the  benzene  renoved  on  a  rotary  eyaporator.    The  residue 
was  then  dissolved  in  acetone  and  Norite  A  added,    The  eolation  was 
boiled  and  filtered.    The  acetone  was  remoyed  on  a  rotary  eyaporator 
and  150  al^  of  bensene  was  added  to  the  residue.    This  solution  was 
washed  sneeessively  with  two  50  al.  portions  of  5^  hydrochloric  acid, 
one  30  al.  portion  of  water,  two  30  al.  portions  of  55^  sodiua  hydroxide 
solution  and  one  30  al.  portion  of  water.    The  rotaiy  eyi^rator  was 
then  used  to  reaoye  the  bensens  and  the  ciystalline  residue  was 
reexystallised  froa  ether. 
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H-(2--Tolyl)--S*--('^.».  »-trlittethoxyb«ngoyl)piPTa«ln» 


CHj 

(ft)   Method  1 

■       (b)   ModifieaUoiw  3,4,5--^rrin«tho3jyt>«naoyl  ehlorid* 

(0.0^  ool*},  N-(2-toljrl}{>lp«rftsiM  (0,08  aol«),  benztns  (50  ml.), 
and  ftMtoM  (25  nl. )         plamA  In  a  baalwr  and  allovad  to  stand 
for  otm  hour,    A  solid,  ie(2-tolyl)piparaiina  hydrochlorida,  foraad 
and  was  r«moT«d  bgr  filtration.    Ths  solvant  was  rwnovad  fron  ths 
filtrata  on  a  rotary  oTaporator  and  tha  rasidua  dissolTad  in  150  al. 
of  banxana.    This  solution  vas  suecassivaly  vashad  with  two  30  al. 
portions  of  5^  hydroehlorio  aoid,  ona  30  al«  portion  of  5^  sodiua 
hydroxida  solution,  and  ona  30  ol.  portion  of  vatar.    Tha  proeadura 
of  Mathod  1  waa  than  followad  axeapt  thftt  tha  final  raozystallisaUon 
was  from  athazwl.  .  . . 

,i      ■  ,  ■ '  ■       ■  '     .  '  y 

lH(vrolYl)~N»~(3.4.»"triittathoxyban«oyl)pipara»ina  "J 

HjCOt  V  Q 


(a)  Mathod  1 

(b)  Modifieationa  3,4,5-Trinatho3Qrbanso7l  ohlorida 

(0.02  aola),  If-(>-tolyl)  plparazina  (0.04  nola),  and  bansana  (100  al.) 


mr*  plM«d  in  a  bMkwr  cad  allowad  to  ttand  ovvmlght.    It  was  wMhed 
•uee0S8ivttly  with  two  30  «1.  portions  of  9i  tediun  hydroxLdo  solution 
and  ona  30  ml.  portion  of  watsr.    Th«  bsnzens  was  rwaioTed  on  a  rotazy 
•Yaporatori  ths  rssidus  was  erystallissd  from  20  nl.  of  sthanol  and 
trsatwi  by  Method  1, 

fr-(»-Tolyl)HI«-(1.i».  »-triiiethoxybsn«oyl  )pipsra«ins 


(b)   Modifioations  Ths  final  rsoxystallisation  was  froa 

sthsr.  t 

»-( 2-K;hlorophenyl  )~N  *-(  3 .4. 9-triiaethoxybei^goyl )  pjperazins 


(a)  Method  1 

(b)  ModifieaUons  -  -  Nona 


lH(VChlorophttnyl)--NMl.4.5Hrlii»tho3cybantoyl)piperMtin» 

(a)  Itethod  1 

(b)  ModifleaUoiw  -  -  Noi»  . 
lHiK;hloTOPhanyl)--NM  »-triiMthoxyb6n«oyl)piparMin» 


(a)  Mathod  1 

(b)  Modifieationa  Nona 

S-T  (2-Mathyl--Vchloro)phanyn-N*~('^.^.  5Hriiiiathoxyb»nzoyl)plparagina 


CH^  CI 

(a)  Itethod  1 

(b)  Modifieationa  Tha  final  rtorystallisation  was  from 

a  haxanr-athanol  aolution* 


IK  ( 2-itethyl-»-chloro)phenyl1-N«--('!.».  5HriiMthoxyb«Moyl)plp»r>Bim 

HjCO-/  VC-N  S 

HjCO 

(a)  Method  1 

(b)  ModifiOAtlons  Hoat 

fr-r  (2^hloro-5-Ta»thyl)ph»nyl'Hl»-('!.».  »-triwthoxyben8oyl)pipw*»in> 


(a)  Mathod  1 

(b)  ModifieaUoiui  -  -  Mom 

lH'(VChlorcHtrTMthyl)ph«nylVNM3A>»^rlmethoxybenzoyl)p^ 
H^COv 


(a)  Method  I 

(b)  Modifleation  -*>  Tha  final  rveryttalllsation  vas  from. 
aquaoua  atliaQol, 


IH(  ?-Bthylph»nyl  )-N«~(  .4.  ^HrinethoxybenzoyPpiperagine  J, 


(a)  Mtthod  2 

(b)  Modifi«ftUon8  -  -  Hon*  ' 

M"(g^thoxyphOTylHT*~('^.».5-trlB»thoxyb»n«oyl)plpera8ln» 

HjCCH/  ,  0 


(a)  Mathod  2 

(b)  Hodifloationa  On  avaporaUon  of  tha  ohlorofon, 

raaldua  was  oiystallizad  from  50  nl.  of  50^  aquaoiu  athanol. 

s 

IShi  2-gthoxyphanylH?M  '^.^^  »"triaathoxybangoyl)plparaglna 


(a)  Hathod  2 

(b)  ModlfleaUona  ~  -  Nona 


»-( 2 . 54)lehloroph»nyl  HiM  3 .4 .  »^rin8thoxyb«n8oyl )  pipragln* 


CI 


(•)   Method  2 

(b)   Modifleations  Qa  tTi^ration  of  th«  ehloroformt  th« 

MsldtM  orjrstallised.  This  was  palTsriswl  and  vashtd  with  50  nl.  of 
•thar*    It  vaa  than  raoxyatallisad  trooi  athanol. 

.  W-Cyclohexyl-"3«^«5-irimathoxyban»aaldf 


(a)  Mathod  1       '  ' 

(b)  ModlfioaUons  *-  —  nw  raaganta  nmn  haatad  on  tha  ataaa 
bath  for  ninaty  nlnutaa.    Than  200  al.  of  ehloroform  vaa  added  and 
haatlng  oontlnuad  for  thirty  ainutaa,    Tha  nixtura  was  then  washed 
and  evaporated  aa  deaorlbed  in  Method  1.    The  reaidue  vaa  czyBtallizad 
and  reerTatallised  from  200  al.  of  ethanol,  ' 


<    XABLB  I  . 

,      PHTSICAL  AND  ARALTTtCAL  DATA  OF  3,4,5-TOMETH0Xm:NZAMIDES 


1  , 


H^CO-, 
H^CO-^  ^-C-R^-R. 


Foraula  ■  Weight 


HKCgH^)^!!-  \  V  ^20h3^^z\  590.86 

'^^Wz^       2-ciy«i-<;^iy       Cg^H^^ciN^o^     .  1,04.89 


TABLE   I  (eontinuad) 


j  ■    Analyses   ~  '"i 

ito  ibex  f(K 

Itelting  Tisld        Calod.         Caled.         Calod.  Calod. 


Point 


Fbund 

Found 

Found 

Found 

£l«20 

7*5^  "  ■' 

9.52 

7.46 

9.38 

59*2^ 

7.46 

8.64 

59*3^ 

7.41 



8,76 

67,39 

6.79 

■  •  t.86 

67.29 

6.76 



/  7*44 

68*08 

7.08 

1' 

.  ^      ■ ' 

T.56 

68.32 

7*03 



;  7*75 

68,08 

7^08 

7.56 

68*21 

6,98 



7.25 

68,08 

7.08 

7.56 

68,33 

7.85 

6l.i>3 

5.93 

9.07 

7.17 

61.70 

8.92 

7.35 

61.45 

5.93 

9.07 

7.17 

61,82 

,>74 

9.25 

6.95 

6l.i^5 

5.93 

9.07 

7.17 

61.73 

5.68 

8.94 

6.86 

62.29 

6.22 

8.76 

6.92 

62.77 

6.37 

8.88 

,  7.16 

62.29 

6.22 

8,76 

6.92 

62.70 

6.08 

8.66 

7.06 

62.29 

6.22 

8.76 

6.92 

62.30 

6.24 

8.98 

'  7.20 

U8  -119.5  16 

82  -84,.:-  Sm^., 

135.>^37  ^# 

132.5-133.5    ;  # 

101.5^02  Ji 

108.5-109.5  '  H 

163.5^64.5  ^  ii- 

148  -149  if 

137.5-139  n 

135  -136  M 

144  -146  52 

169  -170.5  : 


TABLE   I  (eontlnuad) 


IfeltKrelnr 
Forraal* 

Weight 

«22«28¥V  •  ; 

384.46 

386.44 

400.46 

425.31 

'HII 

293.35 

- .  -      *  ■ 

1 


TABLS   Z  (eoniixmsd) 


MtlUng  \  Tl«ld  Mm.  CalecU  Caled.  Caled. 
Point  Found  Foiuod  Found  Found 


124.>-125.5 

1?  ., 

62.68 

6.22 
6.22  , 

8.76 
9.01 

6.92 
6.84 

101  HL02 

40 

68.72 
68.66 

7.34 

7.08  ' 

7.29 
7.31 

1U,5-116 

65.26 
65.10 

6.78 
6.68  " 

7.25 
7.09 

m  -013.5 

.  *t 

65.98 
66.24 

7.05 
6.99 

7.00 
6.66 

174  -176 

56,48 
56.32 

'■  ■  'iM^ 
5*25 

16.67 
16,90 

6.58 
6.18 

182  -183 

65:16 
65.45 

' 

7.85 

4.78 
4.44 

•r 
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TABLE  II 

SOtXTBlLITlES  OF  3,i^,5-<^RIMBTH0}HBEN^AMIDKS 


S  =>  Soluble 

I  =  Insoluble 

P  a  Partially  Soluble 


55^ 


CH3-  -V^l- 

S 

HOCHgCH^-       ;  [  : 

s 

i  . 

■I.".: 

8 

z 

z 

z 

8  . 

S 

I 

I 

z 

3 

't 

8 

i 

i 

X 

8 

■1 

8 

3-Cl-C^H^- 

t 

■  f 

1 

8 

t 

8 

I 

I 

z 

8 

2-Ciy^l-CgH^- 

1 

I 

I 

P 

8 

1 

1 

I 

P 

1 

,t 

I 

I 

I 

s 

P 

i 

X 

I 

z 

I 

1 

z 

a 

8 

IB 


XABLE   II  (eotttlmMd) 


l.l  IliliUIIMIJIIIMIim. 


'     S  SolulxU 

I  =  Insoluble 
,   !  P  «  Pfartially  Soluble 

HgO     Id    HaOH   CgH^OH    (C2H^)20  C^Hg 


I 

I 

I 

S 

s 

1 

i 

I 

a 

t-: 

1 

8 

CHAPTER  lY 


3,^,5-TRIMSTHOXXBBNZYLAMINES 
A.  Q»n»r>l 


A  groap  of  twMitgr  eonpoands  vm  pr«par«d  hy  th«  rwaetion  of 
3,4,5-til«0tho3iyl3«n«yl  chloride  with  yarloua  aaiiMs  (ehitfly  plperasiiws). 
All  but  om  of  th»i«  remetions  l«d  to  th«  fomation  of  3t^i5- 
trlBMthoxybenzylaaiiwa* 


Sine*  eoapounds  «r«  oasiar  to  araluata  aa  draga  In  vatar 
tolubla  fona,  the  3,4,5-triii»tho3QrbenzylaiBina8  vara  eonvartad  to  thair 
hydroohlorida  darivaUraai  honavar,  tha  fraa  aainaa  vara  alao  iaoUtad 
and  oharaetarisad. 

Tha  reaction  of  3,J^,5Hriiaetho3yban«yl  chloride  with 
HylHUinathylhydraaina  raaultad  in  an  alnoat  quantitativa  yield  of  tha 
hydrasiniun  ohlorida, 

HjCCP  /  EjC(H  ^  CHj 

The  proof  of  atruet\ira  of  thia  eon^uiKi  ia  giran  in  aeotion  E  of  thia 
ehaptar. 


Instead  of  disoussing  th*  detailed  pr«p«ratlen  of  Moh 
3»'*^»5~trliMtho]QrbenzylaBiii«  hydroehlorld*  (and  hydraslnlua  ehlorlda)» 
tha  author  will  raport  two  ganaral  nathoda  of  praparatlon  of  thaaa 
eoapounda.    Ha  will,  tharafora,  atata  tha  ganaral  mathod  uaad  in  its 
aynthaaia  for  aaoh  individxud  eoiqpound  and  will  diaouaa  aqjr  aodifieations 
of  that  aathod.    Tha  aolaoular  fomila,  nolaeular  vaight,  aalting 
point,  par  aant  yield  and  analytical  data  of  aaoh  hydroehlorida  (and 
hydraziniuB  ehlorida)  ara  tabulated  on  paga  45  in  Tabla  lU.  Tha 
aolttbility  data  and  tha  information  as  to  i^thar  aaeh  eonpound  ia 
a  aono  or  dlhydroehlorida       reported  in  Table  IT  on  page  49,    It  has 
been  found  that  only  the  aliphatic  nitrogena  form  hydrogen  chloride 
salts  under  the  eonditlona  used  in  this  investigation.    The  eridenee 
for  this  will  be  presented  in  section  E  of  this  ehi^r. 

Method  1  was  used  in  preparing  the  earlier  members  of  this 
seiies  of  hydroehloridas.    Its  chief  disadTantage  was  that  the  prod\iots 
are  sooetrimt  soluble  in  acetone.    In  an  attaint  to  avoid  this  .    ^    ;,  r  . 
difficulty,  Mathod  2  waa  developed^    Xt«  howerar,  had  the  disadvantaft 
of  slower  kinetics.    Both  methods  had  the  disadrantage  of  using    .  . 
aqueous  hydrochloric  acid.    In  the  preparation  of  the  compounds 
which  formed  difaydrochlorides  (the  If-elkyl  piperasines)  the        ^'  .  , 
precipitation  of  the  product  was  difficult  to  accomplish  if  water 
was  present.  '  '  '  '     '  . 

If  additional  3,4,y-trimathoxybeniylamine  hydrochlorides  ilf^ 
prepared,  it  ia  suggested  that  the  following  procedure  be  used. 

Place  3i^i5~triMtho;9benayl  chloride  (0,03  mole),  N-subeUtttted 
piperasine  (O.06  mole)  and  acetone  (100  ml.)  in  a  flask  and  reilvz  far 


•ix  hour*.    Th*n  r«aoT«  th«  ae«ton«  on  a  rotary  VTaporator  and  add 
200  ml.  of  athtr.    Filtar  tha  raaotlon  mixtura  and  rajaet  tha  aolida. 
Satarata  tha  flltrata  with  hydrogan  ahlorida  gaa  and  filtar  off  Una 
raaalting  product.    CrsrftalliBa  tha  produet  from  vatar  (or  athanol  and 
bantana  if  It  la  a  dihydroohlorida)  and  raoxTstalUsa  it  fron  an 

athaaolrathar  aolution^  V'  ^) p^'"  /[• 

Tha  pura  3,4,5HriMitho]Qrbans3rlaalna8  vara  praparad  in  all 

eaaas  from  tha  appropriata  hydroahlorida  hy  nautralising  tha  hydro- 

ehlorida  vith  20^  sodium  hydroxlda  solution  and  adding  aeatona  until 

tha  mixture  was  homoganaous.    Tha  solution  was  coolad  in  dry  lea  and 

watar  addad  until  tha  solution  baaaaa  cloudy.    Tha  sidas  of  tha 

eontaiaar  warn  than  seratahad  until  tha  prodaot  startad  to  erystallita, 

Mora  watar  was  than  addad  and  tha  fraa  amina  was  filtarad  and  driad. 

It  was  raeiystallizad  from  an  athazHiaxana  solution.    Tha  molaoular 

fenrala,  anlaeular  weight,  malting  point,  par  oant  yiald,  and  analytical 

data  of  aaoh  3,4,5--trims^xybansylanina  is  tabulated  in  Table  T  on 

page  51.    In  all  eaaas,  theae  eoi^x>unda  are  aolubla  in  ethanol  and 

acetone  and  insoluble  in  water.  ,  <  ^     ^  i  .S 

«        It  may  be  noted  in  Tables  III  and  ?  that  aoaa  eompounda  are 

reported  on  the  baais  of  only  a  earboiri\|rdrogen  analysis.    This  wa« 

dona  in  tha  eaaas  of  tha  hydrochlorides  in  which  a  emplete  analyaia 

(all  elements  except  oxygen)  had  been  made  on  the  aaina,  and  thtt 

.  jj  't , 

^rdroahlorida  was  prepaid  frmi  that  ntmplM  ttf  the  amine.  ^ 

The  sttne  is  true  of  the  amines  for  irttieh  only  a  carbonrhydrogan 
analyaia  is  reported.    (Thay  ware  prepared  from  hydroohloridea  oa 
itbLeih  a  complete  snaXysis  had  bean  mads.)  .  . 


n 


Tim  infrar*d  tp^etra  of  all  ih»  eonpounda  reported  in  thia 
chapter  were  recorded  on  a  Perkln-EliBer  Infraeord  Speetroph0tometer» 
Xpdel  137B,  uaing  aodiun  chloride  celle  and  prlana  and  are  in  the 
pceeeseion  of  Dr.  H.  H.  Sisler  of  the  UniTersity  of  Florida. 
Analyaes  of  theae  apectra  confirm  the  atructuree  of  the  eompounda. 

B.    Method  1 

3,4,5-Triaetho3Qrbenajrl  chloride  (0,0^  aole),  IHiubetituted 
piperasine  (0.08  nole)  aid  acetone  (100  al.)  are  placed  in  a  flaak 
and  refluxsd  for  four  houra.    The  If-aubatituted  piperasine  hydrochloride 
lAich  haa  pmeipiUted  la  reocved      fUtraUon.    Tmo  al.  of  5^ 
hydrochloric  add  la  tlien  added  to  ttie  filtrate  to  precipiUte  anor 
remaining  N-aubatituted  piperaaine.    The  aixture  ia  again  filtered 
and  the  fUtrate  aade  atrongljr  acidic  hgr  the  addiUon  of  5  al.  of 
concentrated  hydrochloric  acid.    The  product  now  precipitates  and  la 
cryatallised  firoa  water  and  recxyatalllsed  f roa  an  ether-ethanol 
iciaitien,  ■■'■">:  ' ,  -l ■" "  v:'-v 


C.    Jfathod  2 

3,4,5-Trlattho3QrtMmx7l  ohlorid*  (O.O3  aol«),  N^substitutad 
pipMirasIn*  (O.O6  znol*)  and  b«ns«iui  (25  ml. )  ar«  plM«d  in  a  b«akar 
•nd  aUowwl  to  stand  tumV^our  bours.    Iha  {HsubcUtutod  piparasina 
bordroohlorida  iMeh'  has  pavelpltatid  is  rwnoTsd  bgr  filtration.  Thssa 
solids  ars  vashsd  with  25  al.  of  sthsr  and  ths  filtratas  eombinad. 
FiTB  drops  of  ooneantratad  hydroehlorie  aeid  ara  than  addad  to  tha 
filtratas  to  praeipitAta  angr  onraaetad  K-substittttad  piparazina  and 
tha  Bixtura  is  again  filtarad.    Tha  fUtrata  is  dilutad  iiith  100  al. 
of  athar  and  aquaoua  conoantratad  hsrdroehlorie  aaid  is  addad  to  tha 
aloud  point.    Tha  solid  produet  vfaioh  now  praaiidtatas  is  orystallisad 
£r«  watar«   Tha  produot  is  than  aonvartad  to  tha  fraa  aaina  as 
dasaribad  in  saatloa  A  of  this  tiisptar.   This  is  Marystallisad  from 
a  haxaar^thar  solution.    Tha  fraa  ndna  is  dissolrad  in  athar  and 
hydrogan  ehlorida  gas  is  osad  %9  4*t«r«ta  tha  solution.  This 
rapraeipitatas  tha  hydroehlorida  wfaioh  is  raeys^talliiad  fron  an 
athar^thanol  solution*);.       i   '        .  '    ,  =  '  ^  ' 


p.    IndiYldttal  Proc»dur»g 


lHtotbylHtM3.^.5Hida»thoxyb«nayl)plpera«iafMi  dlhydroehloride 


(b)   ModiflcaUona  3,i>,5-Trla«thoxyb«i*yl  ohlorid*  (0.0i> 

ools),  iMtl)y^lpip«raslM  (0.08  aoU)  and  b«xu*n»  (25  ml,}  mn  uMd 
as  atarting  matariala.    Thar*  was  no  praolpltation  on  tha  addition 
of  tha  £Lva  drops  of  eonosntratad  hydroohlorio  aoid  or  on  th* 
addition  of  tha  5  nl.  of  that  raagant.    Tha  soltttien  vas  haatad  on 
tha  staaa  bath  for  fiftean  ninutas  and  tha  sidas  of  tha  containar 
aeratahad  until  tha  produot  axyatallisad.    It  was  than  raeryatallisad 
Hem  a  bantanarwthanol  solutitm.    fha  dihjndroohlorida  vaa  oonvwrtad 
to  tha  fraa  amine  and  tha  prooedura  of  Hathod  2  followsd  froa  this 
point,  ':  ■'  '   'v'\,',  .  V 

tH(2~Hydroxyethyl)--N*--(3.4. »^riin<>tho^benzyl)piperagina  dihydrochlorida 


Hg-MH  S  HS-CHg-CHjjOH  2 


(a)  Method  2  -z.;^.  v 

(b)  Nodifiaations  On  coobining  tha  athar  washings  of  tha 


lH2-4]grdro3Qr»thyl}pip*rasln«  hgrdroehlorld*  yiLth.  th«  original  filtrat*, 
a  pr*eipitat«  fomad.    (This  waa  found  to  b«  tha  tr—  aaina  form  of 
tha  product  ygblah  ia  inaolubla  in  athar. )   Thax^ora,  tha  aolution 
vaa  not  dllatad  niXh  •iimr,    Tha  eoabinad  flltrata  waa  traatad  with 
5  ml<  of  eoneantratad  hydrochloric  acid  but  no  praeipitata  waa  fomad. 
Thia  aoltttion  vaa  haatad  oa  tha  ataaa  bath  for  fourtaan  houra,  Tha 
sixtara  cxTstallicad  bat  alao  partially  daacapoaad  (tha  aixtara 
tumad  blaok).    Tha  product  waa  purifiad  by  raeryatallising  it  four 
tiaaa  from  aathanol.    Thia  dihydrochlorida  vaa  conrartad  to  tha  fraa 
aaina  vfaieh  vaa  racryatallizad  from  an  athar-baniana  solution.  Tha 
anina  vaa  raconvartad  to  tha  dihydroohlorida  by  disaolving  tha  fraa 
amina  in  bansana  and  saturating  tha  aolution  vith  hydrogan  chloride 
fat,    Tha  dihydrochlorida  vas  than  racrystallisad  from  an  athar- 
athanol  aolution* 

N--Phenyl-N*~(3.4.5-tri«athoxybenayl)piperazine  hydrochloride  -  ;. 


(b)   Modifieationa  After  precipitating  the  unreaeted 

K-jribanylpiperazine  as  ita  hydrochloride »  the  solution  vas  reduced  in 
volu3M  on  the  steam  bath  to  25  ml,  and  diluted  vith  100  ml*  of  ether* 
fhla  solution  vaa  saturated  vith  eoneantratad  hydroehlerie  aeld*  . 
Tha  reaulting  precipitate  vas  racrystallisad  from  vater  and  from  an 
ether-ethanol  solution*  '-./^''-v-  .  v 


y--(2-<rcJyl)--N*--('^.4.5--'trln>thoxyl3»n«yl)pip»ra«ln»  hydroohlorlda 


ILCO-<         yGiL-^  s  iK         )  cr^ 


(ft)    Ihthod  1 

(b)   MbdificftUoM  -  -  Non« 
IK Vfolvl)-SMl,»« 5HrliBsthoxyt)»n«yl)plp«ya«li»  hydroehlorldt 

cP 


H,C(M  >-CH--NH  S 


(ft)   Mfttbod  1 

(b)   Modificfttioiw  -  -  Hon* 

lK»-Tolyl)Ht*~(1  A« *HfcrlBethoxyb«n«yl)t)lpTa«in>  hydroehlorlde 

(ft)   Msthod  1 

(b)   Modlfieftfcioiw  -  -  Now 


lHgHaa»roDli»nTlH('-('<.'t.»-tr<-T*'"?ff'^'1'[yl-l°'-°«'»'t°»  h.Ydtfe«iaorld« 


(*)   Htthod  1 

(b)   lfodlfl«atiozw  -  -  After  precipitating  the  unreeeted 
lH2-ohlojwphetyl)piperMine  as  the  l^^ohloride,  the  solution  vae 
redueed  in  roluae  on  the  steaa  bath  to  25  nl.  end  diluted  with  100  al, 
of  ether.    Aqueous  concentrated  hydrochloride  aeid  was  added  to  the 
cloud  point.    The  resulUng  precipitate  was  recxystalliied  froa  water 
and  ftma  an  ether^thenol  solution* 

KKVChloroDhsnyP-NW'S.^.  ^^rinethoxybengyppiperazine  hyxirochloride 


(a)  Method  1 

(b)  NodifieaUons  ~  -  None 

!K»-Chlorophenyl)-NM  '\.k.  »-trimethoxybenzyl)piDerazine  hydrochloride 


(a)  Mtthod  X 

(b)  Hodiflcatloni  -  -  Ron* 


!K  (2-M>thyl~>t>hloro)ph>nyn-NM  ^  A.  ■!r^rlm»thoxyb«nMrl)pip»ra»lnt 

hydrochloride 


(a)  Hathod  1 

(b)  ModifioaUons  * livat 

tK  ( 2-^thyl-^hloro  )phanyllHf  M  ^^^4.  !^rliBathoxybanzyl  )piperazin» 


a© 


(a)  Mathod  1 

(b)  Modifieationa  -  —  Whan  the  flltrata  vaa  mada  strongly 
aeldlo  vltli  5  lal*  of  conoantratad  hydroohlorla  aoidi  no  praelpitation 
oeounpad,    Tha  aeetona  was  than  ramovad  on  a  rotaiy  araporator  and 
tha  raaidua  vaahad  Into  a  baakar  idth  watar  and  a  TBlninwin  yolxune  of 
aoatona.    Flva  ml«  of  eonoantx^tad  hydroohlorio  aold  waa  than  addad 
to  tha  aolutlon.   On  eooling,  praolpltation  oaaujirrad*   Tha  prodottt 
vaa  eryatallizad  and  raovyatalllsad  aeoording  to  Mathod  1« 


tK  (2-Chlora-'5->i>thyl)phenyl'l--N*~(3.4. 5H;riB»thoxybTigyl)pipTa«ix» 

hydrochloride 


(a)  ItetlMsd  t 

(b)  ModlfioAtioxw  ~  -  Hon* 

IH*  ( 1-<niloro-VTaetKyl)phenyl>-WW  3.^.  9HrliB«thoxybentyl  )plT?6razln» 
hydroehlorlde 


HjCCK  HJHj-UH  S   !K  >-CH,  CI® 

ILCCH  ^   ^ 

^  CI 

(&)   Itethod  2 

(b)   ModiilcAtions  None 


!Kg-EtKylphenyl)Hff*-(1.^«  »-trln>thoxyl)engyl)plpera8lne  hydroehlorlde 
EjCtHf  Vcitj-NH  S   IK  >  ClP 


S«5 


(a)  Method  2 

(b)  NodiXioatlone  ~  -  Mont 


1 


!K2-M»thoxrph»nylHf*--( 5-trlB»thoxyb«n«yl)plPTa«ine  hydroohlorld» 


(a)  Mtthod  t 

(b)  Modification*  Nbnt 

!K2-gthoxyphenylHr»~(1.J^.  5-triiaethoxyfaengyl)plp«razin»  hydroehlorida 


(a)  M»thod  2 

(b)  Hodifioations  AfUr  tiw  reaction  vixtur*  was  allowed 

to  stand  oramight  and  the  solids  rmomd  bgr  filtmtion,  the  flltrata 
vas  diluted  «ith  150  ml.  of  ether.    The  solution  was  then  satxurated 
with  hydrogen  ehloride  g«s.    The  solids  vhieh  precipitated  were 
recr/stallised  from  vater,  converted  to  the  free  aidne  and  the 
proeedure  of  Method  2  folloN«d  Arom  this  point* 

.     '    '  ■    ,  ■    -  *        -■  '  >  ■    *      ■  , 

lH2e  !H)lehlorophenyl)HJ*— ('^i^^tSHrlii^  hydrochloride 


(a)  Mtthod  2 

(b)  Modificationa  N6i» 


If-CVMethylbenzyP-NM-^.^.  »-trln»tho3cybenzyl)pipera»lne  dihydrochlorida 


(a)  Method  2  - 

(b)  ModificaUona  -  -  Non« 

N.N^)irnethyl~N«-(3.^.^riiiMthoxybenzvl)hydrazlnlum  chloride 

(b)   Modifications  When  the  reaction  mixture  was  filtered 

after  allowing  it  to  stand  overnight,  a  large  amount  of  solids  was 
obtained.    This  proTed  to  be  an  almost  quantitative  yield  (98^)  of 
the  hydrasinium  chloride  (Me  section  E  of  this  chapter).    When  this 
material  was  analyzed  without  reciystallization,  acceptable  results 
were  obtained. 


ll--Cyeloh<xyl~'!.».!5-Hria>thoxyb«nzylaiiilrw  hydroehlorid* 


cr 


(a)  Itethod  2 

(b)  ModUlcaUoM  Whtn  thi  5  nl.  of  «onc«ntrat«d 

hydroehlorlo  aold  vas  addad  to  th«  soluUont  no  praolplUUon  raaultad. 
Tha  aolttUon  vaa  mada  baale         a  aodlm  hgrdrozida  tolutlon  and 
aztraetad  vlth  athar.    Tha  athar  axtraot  vaa  diatillad  undar  raouun. 
Tha  !H93rclohaxyl-3,4,5Hriiiathojybawl««i»^  diaUllad  at  l6a» 

(at  1.0  nm.  Hg).    Tha  dlaUUata  vaa  ditaolvad  in  athar  and  tha 
aolutlon  aaturatad  vlth  hjrdrogan  ohlorlda  gaa.    Tha  praelpitata  vaa 
raerratallisad  tviea  fro«  an  athar-athanol  aolutioa. 


N.IH)lmethyl-fr*~(1.». »Hrlmethoxybanzyl)hydra»tnl«a  ehlorlda  . 


B.    Proof  of  Straotm^t 


Tha  quaatlon  to  ba  raaolrad  vaa  vhathar  tha  raaetanta  produoad 
I  or  n.  V. 


M 

•     ■  ■   ■   1  .  ■•  ■ 

Tho  grans  of  tha  e(»apound  wtrt  dis«olT»d  in  10  aO.  of  «at«r 
and  aad*  basic  to  a  pH  of  11  vith  a  20^  sodiun  bydroxido  solution. 
This  iras  sxtraotwi  lAth  thr»s  15  nl.  portions  of  sthsr.  i5rdrog«n 
ehlorid*  vas  Imbtolad  into  ths  sthsr  sxtraet  but  no  solids  fonwd. 
Tho  sthsr  was  sftraporatad,  laaving  a  nagligibla  rasidus  (Isss  than 
0,01  g.).    This  is  oonsistant  with  struoturs  I  but  not  II. 

Qam  gram  of  ths  ooapound  was  dissolvad  in  wat«r»  shakan  with 
silTttr  oxida,  and  ths  resulting  nixiora  liltarsd.    A  potanUonstrie 
UtraUon  was  parformsd  on  ths  filtrate  using  0.0956  N  hydrochlorio 
aoid.    Ths  and  point  in  tha  eurra  obtainad  bgr  plotting  pH  rs 
hydroohlorie  aoid  was  alaost  as  sharp  as  that  obtainad  fron  tha 
titration  of  a  strong  bass  with  a  strong  aeid.    This  is  in  agraamant 
with  tha  remarks  of  Sislar,  at  al.."'"^  on  tha  basis  strength  of 
hydraxinium  hydroxides.    This  eridenee  is  again  eonsistent  with  I 
bat  not  II,  ■    '.^  ,       .  ■''''i,: 


toMona  for  wlgnmnt  of  hydroehlorid*  atraetttrte 

Only  in  thr—  easas  war*  dihjrtlroehloridaa  obtainad  in  ih« 
3,l^,5HriMtho3grbaniylaadJM  aariaa.    In  no  eaaa  did  an  aadna  hATing 
nitrogan  attaohad  to  an  aryl  group  ataa  form  a  dil^ydrochlorida, 
Tha  thraa  oaaaa  of  diliydroahloridaa  oaaurrad  with  aoinaa  having  two 
aliphatic  nitregan  atoaa,    (thia  vi^ii,  ba  axpaetad  fJrom  tha  nail 
known  dif faranea  in  baaicity  of  alkyl  and  aiyl  andnaa. )    It  ia  for 
thaaa  raaaona  that  tha  author  has  aaauaad  that  tha  proton  from  tha 
hydrogan  chloride  ia  attached  to  tha  nitrogan  atom  to  which  no  axyl 
groupa  arc  attached,         '.■■VM-i:  -' 


PHISICAL  AHD  AMALTtlCAL  DATA  OF 
3,4,5-TRIMETHOXrBSNZYUMINE:  HYimOCHLQ&IDES 


■  ¥^ 

•  '"^  '  -  ■■ 

UJKH  ^ 

v;  noxftouXM* 
fbrmula 

Weight 

353.29 

V  383.31 

;  ••.      ■  •„.■  '.ii.^! 

.;  ,  378.90 

'  392.92 

'   '     -    .  ■  - 

,  ,  .,  392.92 

J'^;  392.92 

:  .  WW 

.V.,f.,,^^3.3^ 

^13.3^ 

V'^-^.  i  413* 

V  r  •  ,*27*36 

427.36 

;/?,--<C7.36 

TABLE   III  (oontlnuAd) 


D  =°  Melts  vlth  Decomposition 


MslUng  Point 

Yield 

Calod. 
Found 

— — —  Aiuujrses 

Caled.  Caled. 

Pound  Fourei 

oexou. 

Fbund 

237-238 

D 

50.99 
51.15 

9  kit* 

7.48 

19.72 

— 

226-227 

D 

50.13 
50.52 

7. 36 
7.33 

Hfi  HIS 

18,65 

263-26^ 

D 

63.39 
63.25 

7.18 
7.32 

9.36 
9.28 

7.40 
7.24 

210-212 

D 

6^^.17  . 

7.44 
7.41 

9.02 
9.04 

7.13 
7.07 

262-263 

D 

6Jf.l9 
6k,  Ok 

7.44 
7.35 

9.02 
9.35 

7.13 
7.06 

263-26l» 

D 

6k,19 
6k,l5 

7.44 
7.51 

'  9.02 
9.17 

7.13 
7.«5 

230-231 

D 

58.11 
58.40 

6.34 
6.63  , 

17.16 
16.95 

6.78 
6.83 

2W-2if5.5 

D 

58.  U 
58.19 

6.34 
6.26 

17.16  * 
17.04 

:  6.78 
7.05 

D 

58.11 
57.81 

6.34 
6.25 

17.16 
16.75 

■V;.  6.78 
\  6.81 

219-220 

D 

59.02 
58.85 

6.60 
6.91 

16.59 
16.23 

6,56 
6,55 

20^-210 

D 

59.02 
59.02 

6,60  , 
6,5? 

16.59 
16.85 

^  6.56 
■  6.50 

22&-229 

59.02 
59.16 

6,60  ' 
6.62 

A 

■ 

TABLE  ni 

(eontiniuKl) 

% 

Moleeolar 
Formula 

Mol«ou]L«r 
w«lght 

427.36 

408,92 

?  422.95 

447.79 

;  443.41 

-(CHj)^!H  CI 

Mr,  -^^ 

876,77 

315.84 

♦ 

JgN-    -  Not*  that  tola  eaopound  is  a  hydra«i3fiium 

ohlorida  nXb»r  than  an  amlnt  hydroehlorlda. 


TABLE   in  (continued) 


D  =  Melts  with  Dsoomposltion 


MelUng  Point 


Titld 


CaledU 
Found 


Analyses 


Cslod, 

Found 


^1 
Calod. 
Found 


Caled. 

Found 


198-199 

216-217 
2U-212 

23V235 
183-184 

150-151 


D 

59.02 

6.60 
6.58 

D 

6^^.93 
65.05 

7.68  ' 
7.52 

D 

61.68 
61.77 

7.15 
6.89 

D 

3« 

62.47 
62.28 

7.39 
7.17 

5^ 

53.64 
54.04 

5.63 
5.85 

D 

55 

59.59 
59.78 

7.28 
7.22 

.15.99 
16.23 

98 

52.09 
51.96 

7.65 
7.51 

12.82  . 
13.10  ■ 

:  10.13 

X0.48 

20 

60.84 
61.21 

8.30 
8.16 

r  11.23 

11,50  -t'^. 

4.44 
^^23 

TABI£  IV 

SOLDBILITIES  OF  3,l^,5^RIMErrHQXIBEHZTLAMIllE  HTDROGHLCmiDES 


^  /  \ 

\  / 

y<ffl-HLHI,  .n(HCl) 
'      2    X  Z 

s  soittbi* 

I  =  Insoluble 

P  =  Partially  Solubl* 

R  =»  Iltaots  with  Solvsnt 

HjCCH  ^ 

\ 

HCl 

NaOH  CgHjOH  (C2H5)20  C 

n 

.«a':- 

T 

■•■--...■^ 

p 

2 

-iKCHgCHg)^*- 

3 

s 

T 

V  ..  '  '- 

* 

I 

2 

1 

t 

II 

p 

1 

-N(CH2CH2)2H- 

1 

1 

« 

R 

T  '  ■ 
— 

I 

-NCCHgCHg)^!^- 

z 

I 

*. 

P 
r 

p 

1 

-NCCHgCHg)^!!- 

I 

I 

R 

P 

I 

p 

I 

-N(CH2CH2)2H- 

< 

f 

.  t 

1 

t 

p 

1 

-»(CH2CH2)2lf- 

i 

'r' 

* 

% 

t 

p 

I 

'-N(CILCH.),IH 

w         5  4,. 

z 

I 

R 

S 

p 

1 

^-CIy-^-<:l-c^HJ- 

I 

I 

R 

S 

p 

1 

Hf(CH2CH2)2»- 

I 

R 

8 

1 

1 

HI(CH2CH2)2lf- 

I 

I 

R 

P 

p 

1 

-H(CH2CH2)2»- 

I 

I 

R 

P 

I 

p 

1 

-M(CH2CH2)2»- 

I 

I 

R 

3 

t 

p 

1 

TABLE   IV  (eontlnuad) 


S  Solubl* 

I  =  Insolubl* 

P  =  Partially  Solubla 

R     Baaeta  with  Solvant 


\ 

«2 

5^ 
HCl 

NaOH  CgH^OH  (C2H^)20 

C6«6 

n 

-NCCHgCHg)^*- 

S 

S 

R 

S 

I 

8 

1 

s 

S 

R 

3 

I 

I 

I 

I 

R 

S 

I 

p 

1 

s 

i 

s 

E 

,  * 

s 
f 

X 

I 

2 
0 

HUf- 

♦* 

• 

■;.  s 

1 

H-*  -  Hot*  that  this  oonpound  is  a  hydrasiniun 
^  ■  ehlorids  rathsr  than  an  anins  hydreehloride. 


PHISICAL  AND  ANALTOCAL  DATA  OF  3,l>,5-M(ETHOX3rBBllZIUMINES 


lfol«ettl«r  .  lfel«eular 
Fomala  Uilght 


2^2 

^13  V2°3 

^^^2\^2*^ 

*^20*26*2"3 

^^*'2  4  2 

e   H  W  A 

%  356.^5 

.'l  356.45 

376.88 

376.88 

376.88 

2-CHj->-Cl-CgHj- 

390.91 

» 

390.91 

390.91 

n 


TABLE   V  (continual) 


Itoltlnc 

Point 

.Caled. 
fbund 

Caled*      .  t 
Found 

^1 
Caled. 

Fbvind 

7>» 

Caled. 

Found 

88  -  89 

8.63 



9.99 

6»>.37 

8.81 

10.15 

83.^  84,5 

61.91 

8.¥^ 



9.03 

62.00 

8.51 

9.30 

80-81 

70.15 

7.65 



— — 

70,16 

7.47 

90.^  91,5 

70.76 

7.92 



7.86 

70.83 

7.96 

7.75 

56.5-  57.5 

70.76 

7.92 

— 

70. 80 

7.81 

98.5-  99.5 

i  70.76  - 

7.92 

— 

70.49 

7.62 

107  —108 

61. 73 

6.69 

9.41 

7.43 

63.55 

,:.A48  :^ 

9.65 

7.17 

86  -87 

63.73 

6.69 

9.41 

,  7.43 

63.51 

9.53 

7*05 

70-71 

^  >  63.73 

6.69  V 

9.41 

63.58 

6.69 

9.15 

7.15 

96-97 

6*^.52 

6.96 

6<K33 

6.85 

8i>  -85 

,  61^.52 

6,96 

9.07 

7.17 

6*>.28 

6.90 

9.31 

7.a 

6i>  -65 

6if.52 

6.96 

9.07 

7.17 

6»f.40 

6.72 

9,05 

7.40 

TABLE   T  (oonUnvMd) 


i  ■ 

h 

■ '    ■        ;     IS-  ■ 

Formula 

itolsttolar 

Weight 

390,91 

370.48 

i 

372A5 

^22  V A  ;  : 

V  386.^»8 

2,5-Cl2-Cgkjp  ^ 

,  C20VW3 

411.32 

3-CH^-CgH^-CH2- 

370.48 

« 

^16^25^3 

^-  279.37 

TABLS  y  (eontinu»d) 


Analyses 


Jfc  m.'     ■  Ifcl     ,  its 

Iteltlnf  '  Calod.  Ctltd.  Csled,  Cslcd. 

Point  Found         '     Fbund  Found  Found 


76. 9-  77. 5 

6k.  52 
64.66 

6.96 
6,90  • 

9.07 
9.21 

7.17 
7*24 

75-76 

71.32 
71.25 

8.16  .  ■ 

8,03' 

7.56 
7.59 

69-70 

67.72 

67.75 

7,58 

7.8a 

7.52 
7.86 

103.5-104.5 

68.37  V 

68.43 

7.82  ;  . 
7»75 

7.25 
7.32 

85-86 

58. 
58,40 

5«W    ■ ' . 
5.88 

6.81 
7.09 

17.24 
17.12 

89.5-  90,5 

71.32 
71.01 

8.16 
8.05 

7.56 
7.81 

b.p.  l62*/l  BBS.  Hg 

68.78  . 
68.74 

9.0« 
9.11 

5.01 
4.76 

CHAPTER  V 


^3,4,5-^rRIHOTH0XrPHEm)ETHILPIPiaAZINlS 
A.  Genaral 


A  group  of  •Ight  eoapoands  mui  pr«p«r*l      th»  rtaetion  of 
2-(3,i>,5-lriffl«th03Vph«njrl)«thyl  chlorid«  ulth  yarious  If-«ub«titutod 
piptrasiiMa, 


H,-CH,a   +    HS    S  S-R 

^  '     \  / 


rCnjl    S  IHl 


BtteauM  of  th»  ralatlTd  dlffleulty  of  preparation  of  this 
substituted  ethyl  chloride,  only  the  amine  coapounda  whose 
2-(3»^»5^3riBetho3iyphenyl)ethyl  deriratires  would  ha-re  the  greatest 
ehanoe  of  being  bensfieial  drugs  were  reacted  with  it. 

In  a  priyate  conyeraation  with  Dr.  R.  F.  Parcell  of  Pax^, 
Dayis  aad  GQapmifp  it  was  decided  that  the  greatest  possibility  of 
obtaining  eo^)0ttnd8  having  bmeficial  physiologisial  aetiyity  would 
be  fron  the  ^theses  of  the  2-(3»^»^-triaethoj5yphenyl)ethyl 
deriyatiyes  of  the  piperasines  haying  the  following  substituents t 
H-iMthyl,  »T*«nyl»  N-(3-to3yl),  lf-(2-«hlorophenyl), 


lH2-atthyl-5-«hlo«>)ph»n3rlt  »-(2-ehloro-5-B»thyl)ph«nyl,  lK2,5- 
dichlorophanyl)  «nd  Mz^thoxyphsnsrl). 

Bmaum  wtpowodM  art  Msl«r  to  •Talu&t«  as  drags  in  vstsr 
solttbls  fb»,  ths  »-»ubsUtttUdHlKH3i^.5-trlBstho3gT3hsi?yl)sth^^ 
pipsrasines  were  oomrsrtsd  to  their  hydrochlorids  dsrivatiires. 

Rathsr  than  disouss  in  dstail  th«  prsparaUon  of  aaoh  eompound, 
tha  author  vill  state  in  detail  the  standard  prooedwe  used  In 
preparing  these  oo^unda.    He  nill  report  any  nwdifioations  in  that 
■ethod  for  eaeh  e<»Bpound.    The  ooleeular  fomala,  noleoular  weight* 
■siting  point,  per  cent  yield  and  analyUeal  data  of  eaeh  »-subsUtute*- 
KK*-<3»^f>-Ulmihowh*»Vl)«thyl3pi|*Jf»«^  hydrochloride  are 
reeorded  in  Table  TL  on  page  (H^,   The  solubility  data  and  inf owation 
as  to  lather  the  o(»iipound  is  a  mono  or  dihydrochloride  are  in 
Table  YII  on  paci  ^  In  all  eases  only  the  aliphatic  nitrogen 
atoms  are  considered  to  be  suffidently  basic  (under  the  experimental 
condiUons)  to  for»  hydrochlorides.    The  eridenoe  for  this  is  stated 
in  section  E  of  Chapter  IT.       ,  /  l-.;'\^;.v,,  . 

Attempts  were  made  to  isolate  the  lf-«ubetltuted-N«-[H3i*i5- 
triMthoaiypbsqyl)*thyl]pipera8ines  vhich  resulted  in  partial  success, 
ttie  proeedoMs  used  and  the  results  obtained  are  diseussed  in 
section  D  of  this  chapter. 

The  infrared  spectra  of  all  the  compounds  reported  in  this 
chspter  were  recorded  on  a  PerkinHOaer  Infraaord  Spectrophotometer, 
Model  137B,  using  sodium  chloride  cells  and  prisms  and  are  in  the 
possession  of  Dr.  H.  H.  Sisler  of  the  Uaiversity  of  Florida. 
Analyses  of  these  spectra  confirm  the  stnietures  of  the  o(»Bpounds. 


57 


p.    Standard  Method 


^-(3»^»5-^iMth03Qrph«i^yl)«thyl  ehlorlda  (0,04  BoU), 
»-8ubBtitut«l  pip»ra»ir»  (0.04  nola),  sodium  earbonat*  (0.04  bo1«) 
and  50^  aqiMoua  athanol  (200  nl«}  arm  plaa«d  in  a  flaak  and  raflttsoid 
for  on»  waak.    Tha  rohxm  of  tha  raaetion  idxtura  is  raduead  ta 
75  al,  on  a  rotaxy  avi^wrator  and  extractad  thraa  tiaaa  with  150  ml, 
portions  of  athar.    Tha  athar  axtraeta  ara  than  oombinad  and  raduoad 
to  a  toluaa  of  3OO  ml.  on  a  ataam  bath.    Thia  solution  is  now  saturatad 
with  hydrogan  ehlorida  gas.    Tha  pracipitata  ia  diasolTad  in  athanol 
and  anough  athar  addad  to  tha  aoluUon  to  rapraaipitata  tha 
hydroohlorida.    Finally,  tha  hydroehlorida  ia  racryatallisad  fJrom  watar. 


C.    Individual  Proceduras 


tH<athylHf»H'M'^.4.!S-^r^'T^^"?SF>^g^^l^Q^^''p^P^'^^^^'^  dihvdrochlorida 

HgHSHg-NH  S  fflhCH^    2  Cl^ 

Modifieatioas  After  tha  product  was  praoipitatad  (on 

saturating  tha  athar  aolution  with  hydrogan  ehlorida  gas)»  it  was 
oxystallised  twiee  from  a  2%  aqueous  athanol  aolutiooi^; 


n 


Kf-Phenyl-N*--r »-triB«thoxyph»nyl)ethynplp»r>gln»  hydrochloride 


«2" 


.-CH^-HH  S 


ModifloatioM  After  the  reaction  Mixture  had  been 

extracted  three  tines  vith  I50  ol.  portions  of  ether,  the  extracts 
were  combined  and  reduced  to  100  nl.  on  a  stean  bath.    To  this 
soluUon,  100  ml,  of  water  and  23  ml,  of  acetone  vers  added  and  th« 
mixture  heated  on  the  steam  bath  until  all  the  ether  had  evaporated* 
At  this  point  the  free  piperasine  vas  in  the  form  of  an  insoluble 
viseous  liquid.    The  mixture  was  cooled  in  dry  ice  and  when  the 
viseoHS  liquid  was  scratched  against  the  vails  of  the  container,  the 
tiseous  liquid  solidified.    This  solid  was  dried  by  flltraUon  and  a 
small  portion  reserved  for  identification  studies  (see  section  D  of 
this  chapter).    The  rwaainder  of  the  solid  was  dissolyed  in  300  ml* 
of  ether  and  solution  saturated  with  hydrogen  chloride  gas.  Th« 
product  which  precipitated  was  treated  according  to  the  standard 
procedure. 

N-(>^olyl)~»*~r2-(l.».5~trimethoxyphBn.vl)ethynpiperazlne  hydroohlorlde 
H-COv 


HodifieaUons  ~  -  Kone 


!K2^hloroph8nylHf«H'MlA.5Hrlaethoxyph»nyl)»thyl1pip»r*»l^ 
hydrochlorld» 


yHSH^-CHgHm  s  ^  cr 

^  ci 

Modifioationa  Th»  produet  was  purifitd  by  oiy«t«lllsation 

from  water  and  reeryatalli  cation  from  athazu}!. 

!K(»-ifethyl--»-«hlore)phanylVN»H'g"fl.».»HrliMthoxyp^ 
pjparaalna  hydrochloride 

■..  ■       '  ■ 

Modifloationa  —  —  None 


H-T  (2-Chloro-5nBethyl)phenyn"N«-riK'!.».  ^HrimethoxyphenyPethylT- 

p|porazine  hydrochloridf 


H,GO-(  >-CH  -CH  -NH   S    IK  >  CI® 


Mbdlfieatione    None 


y~(^thoxyplMiyl)-N»'-[  H  ?i^,Myia>thojiyph»iyl)«ttyl]pip8rayine 
hydroohlorid* 


KodifloAtiona  —  —  None 


lH2.5HDiehloroph»nyl>--N*H"M'^.».5Hrlm«thoxyph«aYl)athyl1pip«raz^ 
hydrochlorid* 

CI 

H^CO/           VcHjj-CHg-NH   S  >  Cl^ 

Hodifieations  None 


B.    AtU«pt»d  Itolatlon  of  th«  Tr—  Plpwfc«ln>8 

Am  ma  statad  aarliar  In  this  ehaptar,  tha  attaaqpt  to  Isolata 
tha  Nn»ubstltutadr4I»H]2-(3,^,5Hriaatho:Qrphanyl)athyl]piparazinaa  in 
thair  £raa  aaina  form  aat  with  only  partial  auooasa.    In  all  caaas  a 
small  amount  (about  0.1  g. )  of  tha  appropriata  hydroehlorida  was 
nautralisad  with  20%  sodium  bydrozida  solution  and  aoatona  addad 


n 


until  th«  mixturt  vm  honog«iwoas.    Tim  Boltttioii  wm  eooltd  in  a  dxy 
ie«  bath  and  water  w  acldad  until  th»  soluUon  bMaaa  eloudy.  1% 
was  tbtn  ooolad  and  the  walls  of  the  eontainar  aeratehad  vigorously 
to  indttoa  erystalliaation.    If  etystalliiation  did  not  oocur  within 
fiftaan  ninutas,  the  acratehing  and  cooling  wara  discontinued  and  the 
■ixture  was  allowed  to  stand  for  one  week.    The  results  obtained  froa 
eaeh  of  the  !^Tnib8tituted-!lK2-(3»^»5-trl»ethoxyphen3rl)«thyl]- 
piperaaine  hydrochlorides  are  reported  in  the  following  paragraphs. 

'       ■  '  \ 

lHtethyl-W«~r  g-C! 5H^ri«ethoxyphanyl)ethyl1tAperazine  \ 

This  free  amine  was  soluble  in  the  basic  aqueous  aaetoae 
solution.    The  acetone  was  evaporated  on  a  steam  bath  but  the  aaiiii 
rmained  in  aolution.    The  aolution  was  extracted  with  ether  and  the 
ether  layer  evaporated  to  dxyness  at  room  temperature.    An  oi3y 
reaidue  remained,  which  is  probably  the  stable  fona  of  this  compound 
at  room  temperature. 

'  ■  ■  ■  ;  V 

■  *  ' ' 

IHPheavl--N*~r  2-(  3.4. 5-trimethoxyphenyl)  ethyllpiperazine  \  . 

On  cooling  and  seratehing  the  walls  of  the  container,  j 
crystallisation  occurred.    This  solid  had  the  same  melting  point  as 
the  unknown  solid  that  was  synthesised  in  the  preparation  of  the  \ 
!f-phenyl-^'-[2-(3,4,>-triraethoxyphenyl)ethyl]piperaiine  hydrochloric,.  . 
A  •^xed  melting  point"  determination  of  these  solids  showed  no 
lowering  of  the  melting  point.    Although  this  solid  melted  at 
68-70*,  the  liquid  remained  opaque  until  the  temperature  reached 


100**  at  vhieh  point  tht  solution  boilad  slightl/  and  boeaiaa  tranaparant. 
\fh»n  a  wsighad  sanpla  of  tha  solid  iras  driad  omraLght  at       in  a 
vaeuum  oran,  tha  solid  naltad.    Tha  8U9>la*a  loss  of  vaight  was 
dataroinad.    If  one  assumes  the  solid  to  ba  tha  aonohydrata  of  tha 
fjraa  saine,  it  should  contain  4.82^5  of  water.    The  loss  in  neight  of 
tha  ampl»  was  k.9li*    Infrared  spectra  of  the  solid  and  liquid 

were  idenUeal  except  for  a  peak  at  3^00  em.~'^  whieh  ia  in  the  correct 

18 

poaition  for  an  OH  peak.       The  evidence  is  all  Mutually  consistent 
if  we  consider  the  solid  to  ba  tha  wmoh^drata  of  a  liquid,  free  aoina. 

VTolyl  )-N«-g-r  (3.4.  ^-trimethoxypheavl )  ethvH  piperazine 

On  cooling,  and  scratching  the  walls  of  tha  aontainar, 

ctyatallisaUon  occurred.    The  soUd  malted  at  91-92".    Its  infrared 

18 

apectrum  did  not  show  a  peak  in  tha  OH  region.  » 

IH  2-Chlorophsnyl)-N*-r2-'{'^.4. 5-^nethoryphenyl)ethyll  piperazine  i 
IH"  (2-chloro-»Tiiethyl)phen7lV»*H'^-(3.».  9Hrinstho«yphenvl)ethyn- 

piperazine;  and  N-(2-ethoxyphenyl)--N»--[2~(3.4.9"triiaethoxyphenyl)~ 
ethyllpiperazine  '.  v  .-^^".i       .  r 

TlMse  conpounds  were  treated  hy  the  general  procedure  described 
previously  but  did  i»t  cryatallise.    The  free  saines  were  in  the  for* 
of  viscous  liquids.    Although  the  free  amines  could  probably  have 
been  cryatallised  if  sufficient  tine  and  effort  had  been  devoted  to 
the  atteiq>t,  the  aima  of  this  investigation  did  not  require  this 
operation.  .  ■ 


!K(^thyl-5-ohloro)Dh>nyl>^l'-^g-(3.4.»^iliMthoxn)h>nyl)eth^^ 
plperazlne  and  Vh{  2 . 5-dlehloroph>nyl  y-N'—C  2-(  3 « 4«  5Hrimethoxyphenyl  )— 

."V  ■. 

Thes«  eoflqMtinds  eiystalllzed  viMin  iiitj  vtre  alloirad  to  stand 
for  on*  w»«lc    Tha  K-(2-«atoyl-5-^»hloro)phanylH»»H[2--<3,^,5-tri»t^ 
phenyl )athyllpipara«ina  had  a  waiting  point  of  n9-l2l».  Tha 
H-(  2 , 5-dichlorophanyl        M  3,  ^,  5-triinathoxyirfianyl )  athyl]  piparaaine 
atltad  at  99.5~10I,^<>«   Thair  infrarad  apaatra  did  not  ahow  paaka  in 
the  OH  region.  ,:. 


tABLE  n 
PHTSICAL  AND  AMLTTICAL  lUTA  OF 
»-<3,^»5-TRIMEriiOX]n'HENrL)BTHnPIP2»AZIllB  HmOCHLORIDES 


/  \ 

S  lh**n(liCl) 

•        \  / 


MoLioular 
Formula 


D     Mtlta  vlth  D»o(»qc>ositlon 


IfolMular    M»ltlng  Point 
Weight 


CIL- 


2"2  3 


C22VW3 
C22VW3 


367.31  271-272  D 
392.92  2'>2-243  0 
W6.95     251-252  D 


iv27.36  2^2-243  D 

HI.  39  232-233  D 

kkl^y9  23?-238  D 

436,97  2O&-2O9  D 

46aU82  22?-a28  D 


XABUS  TI  (ttonUniMd) 


Will  I  I  ill  III  'Ti  V  I  r'li  111  1 1  1  I  Til  f,  11  ill  J  .ji.i  iMi  ij  II  Ji.iLjii  raataasaBwniiii  ii  piii.iBBaptaB»B«g3cgaaBaBBiii'W'iiriii4iiiiiasn 

"  ■  I  An«2jn»8  '  "| 

Ti«U  Caled.  ;   Calod*  C«led«  Caled* 
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CHAPTER  VI 


SDMMARI 

3i^,5-trifflethoxyb«n«oyl;  J,k,yirLmtttoxyh9nxyli  and 

2-  (3»^»^ri»»thoayph«nyl)«tlJyl  d«riT«tlT«8  of  «  n)mb*r  of  aointa 
(ehi«fly  N-substltu-Ud  piptrasiMs)  war*  praparad  and  a  atudy  vaa 
mada  of  their  modaa  of  formation.    Fortjr-slx  naw  oon^unda,  irtileh  are 
to  be  evaluated  as  drugs,  were  syntheslxed  and  charaetcrlzed  during 
this  studjT.    Sp«olflo  struotures  hate  been  assigned  to  each  of  thess 
new  eon^unds.    These  struotures  were  based  on  both  chenleal  and 
physical  evldenoe.    In  addition,  an  laproyed  synthesis  of  3>^»5^ 
trlaethoxybenzyl  oyanlde  vas  dsYeloped  in  the  course  of  this 
Investigation, 

A  general  |»>ocedure  was  developed  for  the  preparation  of  the 
3»^t5^'ii»«thoxybenaaraldes  by  the  reaction  of  3,4,5-trl«ethoxybenjioyl 
chloride  with  amines.    Eighteen  of  these  coopoxmds  were  prepared. 
In  seventeen  of  these  conpounds,  the  anlne  trcn  which  the  3*^>^ 
trlaetbos^bensaiBlde  was  formed  was  an  IHiubstltuted  plperaslne. 
These  N-vubstltusnts  are  methyl;  Z-hydroiyethyl;  phenyl]  2-iolyl{ 

3-  tolyl}  V-tolyl;  3^-tihlorophenyl ;  >-«hloroph*nylj  Vchlorophenyli 
(2-nethyl—3-«hloro) phenyl;  (2-aethyl-5-ehloro)phenylj  (^-ehloro-^- 
M*thyl)pheiqrl;  (3-chlorv-VnMthyl}ph*nyl;  2--ethylph*Qyl;  2-iaethoxy- 
phsqyl;  2-^thoxyphenyl;  end  2,>-dlehlorophsnyl.    The  other  amine  used 
was  cyolohsxyl  amine. 

'    -  .    y     ^    -. '        -  .■  , 

•    '   '    ■    '          ■■  t 
t  ^   •  »  >  ■ 

iff 


ft 


TlM  Infrared  speoira  of  thM«  aaid«a  ahow  oarboiqrl  abaoiption 
of  antrgy  In  tha  ranga  1610-1640  m,"^,    Thla  eorratpondt  to  a  rathar 
low  anargjr  for  earbonjrl  abaorption;  howavar,  ona  night  axpact  thia 
baeauaa  of  tha  alaotronle  ralaaaa  of  tha  3,4,5~trlnathox9rpharQrl  group 
iriileh  vould  ba  axpaotad  to  lovar  tha  amount  of  doubla  bond  oharaetar 
In  tha  oarbonyl  gro\ip« 

k  ganaral  nothod  vaa  alao  davalopad  for  tha  aynthaaia  of 
3i'^t5-^ri"«thox3fban8ylaiaina  hydroehloridaa  bgr  tha  raaotlon  of 
3,4,5-triiiatho3tybanxyl  ahlorida  nith  aadnaa.    Ninataan  3,i»-,5-iriaatho^ 
banaylamina  hydroohlorldaa  ara  raportad.    Ei^taan  of  tham  vara 
aynthaaixad  from  N-aubstitutad  piparaiinaa.    Thaaa  N-atibatituants 
ara  aathyl;  ?-hydroxyathyl ;  phaayl;  2-tolyl;  3-tolyl;  V-toljrlt 
2-^hlorophanyl;  3-chlorophanyl i  V«hlorophanyl;  (2-aathyl-3-ehloro)- 
phanyl}  (?-mathyl-^hloro)phaAjrl;  (2-ohlor<r-5-»athyl)phanylj 
(3-chloro-4-«athyl)phanyl|  ?-«thylphanyl  j  ?-«athoxyphanyl  j  2-athoj3r- 
phanyl;  2,5-diohlorophanylj  and  3-inathylban«yl.    Tha  praparaUon  of 
M-Qyoloha3yl~3,i»,j'"trl«athojyban«ylamina  hydroohlorlda  la  alao 
raportad.    Tha  ninataan  praa«ding  aonpounda  vara  eharaetarisad  both 
as  hydroohlorldaa  and  as  fraa  amlnaa.    Ona  additional  eoBpound* 
N,lHiiiBathyl-M*-( 3,4,5-trii»athoxyban«yl)hardra«iniua  ohlorida , vaa 
aynthaaisad  by  tha  aaaa  ganaral  oMthod  aa  the  praoading  ninataan 
eosqpounda. 

Tha  l^-alkyl-N•--(3»4»5-t^i■•tho3qrban«yl)pipara«ina8  font 
dihydroohloridas  undar  tha  axparioantal  oonditiona,  vharaaa  tha 
»-ar3rl--N»-(3,4,5--triitatho3jybanayl)piparaBinaa  form  aonohydroohloriiaa. 
Thaaa  dihydroohloridaa  ara  raxy  aolubla  in  vatar;  howarar,  tha 
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nonottydreohlorldes  ar*  only  sllghtjijr  tolubl*  in  vat«r.    In  gensral* 
tlw  solubilities  of  tbt  oonohydroehloridss  ara  about  k  g.  psr  100  ml. 
of  boiling  watsr  and  loss  than  1  g,  psr  100  nl.  of  water  at  room 
t«gq[)«ratttr«.    It  would  require  additional  studies  to  determine  if 
the  great  differenoe  in  solubilities  of  the  mono  and  dihydroohlorides 
is  beeause  of  the  presenee  of  the  axyl  group  or  is  an  ef feet  of  the 
number  ef  protonated  nitrogen  atoms  in  the  moleeule.    This  question 
eould  be  resolved  by  preparing  a  few  N-aryl-NM3»^f5-trt»etho3iyben«yl)- 
piperaaine  dihydroohlorides  and  ssTeral  »-alkyl--H»-{3,4,5-trimetho3gr- 
benxyDpiperasine  monohydroohlorides  and  determining  the  solubilitiea 
of  these  conqpounds. 

Eight  new  ff-substitutedr-M»--?-<3,^l-,>-triaetho3Qrphenyl)ethyl 
piperasine  hydroohlorides  were  prepared  by  a  general  procedure  which 
involred  the  reaetlon  of  :H3t^t5-'trimetho3?yphenyl)ethyl  chloride  with 
N-vubstituted  piperasines.    These  N-substituents  are  methyl;  phenyl i 
3-tolylj  2-ohlorophenyl J  (2-methyl-5-ohloro)phenyl}  (2-ehloro-^ 
aethyDphenyl;  2-^tboxyphenyl;  aad  2,j^-diehleroplaM)yl.    The  hydrochlorides 
of  the  M-iiiethylH»K2-(3.^»5HrlMethojcrpheivl)»thyllidpera«liie 
dihydrochloride  and  the  N-aryl-»»--2[(3,^,5^rimethoxypti«ny3-)«Wll~ 
piperasint  monohydroehlorides  exhibit       saBS  differences  in  water 
solubility  as  did  the  N-alkyl  and  N-aryHf»-2[(3»^t5-trimethoxyben*yl)- 
piperasinel  hydrochlorides. 

A  qrnthesis  of  3,4-,5Hrimetho^bentyl  cyanide,  far  superior 
to  any  i^thesis  found  in  the  literature,  was  also  dereloped.  It 
inrolred  the  reaction  of  3,4,^-triiMthoj^benayl  chloride  with  sodium 
cyanide  under       conditions.    This  affords  an  taoellent  method  ef 
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pnparlng  eonpoimds  for  whleh  3,4^,5~triMthoxyb«ns9rI  ^anid*  is  an 
int«ra»diat«,  such  as  3,l>,5-trii«atho3iyphenylac«tyl  chloride;  3»^t5- 
triacthoxyphanylacctaalda ;  mesealina;  and  2-(3»^»5-tria»thoxyphenorl)- 
•thyl  chloride.    The  aTailabllity  of  thcs*  eos^wunda  would  enable 
one  to  continue  the  study  of  the  ?-(3,^,5-triaethojyphenyl)ethyl 
coaqpounds  in  various  Mtys.   ▲  few  of  the  rsAations  which  su«g*Bt 
themselTes  are 

iHj-O-Cl   +   H-H    S    IHJHj-Z-R   » 


where  Z  »  S  or  0 

R  »  alkyl  or  aryl 


f 


whers  R    alli;yl  or  aiyl 

iHg-CHg-MH^  +  Cl-O-OR 
where  R     alkyl  or  aryl 


0  , 
fl 

Hg-O-Cl   +    HO-CHg-CHg-N    S  M-R 


where  R  =  alkyl  or  axyl 


The  results  of  tiie  {diysiologioal  cTaluation  of  these  coi^Munds 
would  also  help  in  deteraining  the  direction  in  which  this  investigation 
could  he  extended. 
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